Conserved sequence and structure association motifs in antibody-protein and antibody-hapten complexes.
In this paper, we present the association requirements across a wide variety of antibody-antigen complexes. Phylogenetic analysis clearly indicates the representative nature of our structural dataset. Antigen molecules range from small-molecule haptens to complete protein structures. Common association motifs identified include five conserved tyrosine residues and a single conserved arginine residue from CDR-H3. Further, specificity is refined by a diverse array of antibody-antigen electrostatic interactions that maximize complex specificity. Through analysis of calculated pKa shifts on antigen binding, we find that these interactions are conserved at 23 alignment 'hot-spot' positions. Despite consistent roles in defining substrate specificity, 16 hot-spot positions are conserved less than 50% of the time. On the other hand, because of the conserved functional role of these positions, mutant screening at hot-spots is more likely to result in increased antigen specificity than elsewhere. Therefore, we believe these results should facilitate subsequent antibody design experimentation.